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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a new liquid ^^Q-^^^^^j 

crystal thermosetting monomer capable of being easily 

and selectively cured with a crosslinking agent to give a 

smectic net structure and further capable of begin cured 

in an arranged state to produce a bulky lamellar 

structure product having a macro order structure. 

SOLUTION: A compound of the formula: X-Ms-Sp-Ms-X 

{X is epoxy group; Ms is a mesogenic group such as 4'4- — ^ ®— ^ 
bipheylene or azobenzene-4,4'-diyl; Sp is a spacer such 
as a group of the formula: B1-(CH2)n-B1 [1 is CH2, -0-, 
-COO-, -OOC-; (n) is 2-20] or a group of the formula: (O- 

C2H4)n-0}. For example, 4-(oxiranylmethoxy)benzoic u 
acid-1,8-octanediylbis(oxy-4,1-phenylene) ester. The 
exemplified compound is obtained by reacting 4-(2- 

propenyloxy)benzoic acid-1,8- octanediylbis(oxy-4,1-phenylene) ester of formula II (n is 8) 
with 3- chloroperbenzoic acid. 
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(Hi kmet, Macromo 1 ecu 1 es, 
vol.25, 5759 (1992)). *-7f--y?ffi 

zmki-hm&mxbhifr&mmf. m.m?t 
&±iz®i^mik&®m'&mzmmm* u m&z 

f B x^y{cB8-rstJ»B<0W^*^. 4HF«1 00 0JU 

v9WfaWt*Etth*im%*X^h (Bare 1 
ay et al, J. Polym. Sci, ; Po 1 
y. Chem. Ed. , vol. 30, 1831-18 
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•y 9 lzm& ItihVk BJbtih . 
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Kft*'J^A14g (0. 2 3*/P) fc»TLfc. Kfc 
M-^SrJDjftilSES-ii:. 2Wtt6-/'Dt-l- 

Mtvi5g(o. 0 9^) taanufc. Rjca*- 
<7J»tfimitz. zom-sm^ i o om i ^y ^y- 

ftiflU &irVC2. 0 1 WJHMcfcinifc. E?ix-f 
;H 0 0m 1 SrJux. *WR«**R l JI»v^. Wlgffi 
*B*LT36»fe, *ffl$-4 0r(CjP^L. 2 0%tSK3 

oomi f+WLTt. a4»ei*rti+*w)iW!fciRUfeo 

Jt. JR»: 10. 1 g (4 9. 9%) . »&*lfc4- 
(5-^-fe-y^^fv-) SASKl 0g (0. 04 6 
t/U) Srffi-fkf-*-;P ( 5 . 4ml, 0 . 0 6 9^/P) 

t . 4 - ( 5 -^-b-y^^f 

[0033] ^fi£W6 

4-(5-^-;W-/)$,lfil, 4-7x- 

i^yxxx;U vm r<tHt®6 a j ) ^jg 
/WHD#y^2. 52g (0. 23*;P) &BX£ffl 
JRt 'J y>3 0ml (C»»Lfc. S*#HmT4 - ( 5 
-^df-fe-;^^^) ^A'^D?^ h'O. 028 
^JUi 5 0 0m 1(7)3-^07 7 xaizXtl. l^HBI*'(t 

fc. @S!fe«l l<D*T20ifc#St 

tiSSJt7 0/3 0<?mw.3L-7-)V/2-7KDn;-ii> 

uz. im Ltz^mmw&&x'h~>tz. 

JR«: 4 0%. DSCfcJ;tXPOM*^^!fe6ati^ 

&%*aTlZ*t. K 13 3*C N 2 0 5'C I. 
1 H-NMR (CDC 1 3 , 23'C) : d8. 1 (4 
H. d, .7. 2(4H, s. %&m) . 6. 

9-7. 0 (4H. d, . 5. 7-6. 0 (2 
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H, m, CHh'^) , 4. 9-5. 1 (2H. t, C 
H 2 t'x/U) .4. 0-4. 1 (4H, t, CH, 7t 
IV) , 2. 1-2. 2 (4H. m, CH 2 7f-/U) N 

I. 8-1. 9 (4H, m, CH 2 7+)V) . 1. 5- 
1. 7 (4H, m, CH 2 T-MO . 

[0034] gftfll 

4- 8-*? 

»yyM;Ub'X 4 , l-7i-Uy)l^f 

;KBfr»r>y>f>>8ej ) O^dt 

JWPML OAth &ffl3§fcJ:t/2 0 0ml 

Mtfcl l«03^P75^3(-'y^V8al0g (0. 

0 1 5 4^/P) fcJ:^nn7t^400m 1 £Aft 

fc. *ff*eim!K**W\ iais*5ox:cji*ffc. 3- 

^noaSf&SB (MCPBA; CASgH#^9 3 7 
-14-4) 15. 93g (0. 09 2 4^) £y*o 
n7t;^150mlCi»U l^lSTII^iifc-y 
-f >8 aO$SB8t3 O^flBTarFtfc. 5 OXTC 
7 2B&|8MHfU SXSffiKitt-M^ASOOm IT 

&»LxmFthw&ymL. &wt-2. 5%wm. 

i- Y V V A 5 0 0 m 1 X'3 - ? oo£,f #K£ Jl»* 
Lfc. tttft£$ffi£ftft*tt*5 0 0ml TifofU S 

SWe*>IB*£#fc. H*fc*flUfc9 0/l O^ud 
7*M/fh7tHD77y2 00m 1 
U XffiKstttt, 7. 81 g<06fe*&,&£#£. 
fcft^*0»«f»** WTK^t . 1 H - N M R ( C D 
CI, , 23*C) : S8. 1 (4H, d, *«K) . 
6. 9-7. 1 ( 1 2H, rn, . 4. 3-4. 

4 (2H, d, CH^UxxVP) , 4. 0-4. 1 (2 
H, d, CU?Vl/V)V) % 3. 9-4. 0 (4H, 
m, CHj *91-}V) „ 3. 3-3. 4 (2H, CH 2 
yVlsVfr) . 2. 9-3.0(2H. t, CH^'J^ 
J''/!/) . 2. 8 (2H, t, CH/'Jy^) s 1. 7 
-1. 9 (4H, m, CH 2 *91-)l>) , 1. 3-1. 
6 (8H, m, CH 2 *?f-/l/> . 
[00 3 5] JHIM2 

4- (**S^~/Mh*^)3EJB*ll-l. 9-yf- 
yy>(;k^(^y-4, l-7x-l/y>X7f^ 
(BHft r-y-fy9e j ) g)-£fig 

iffifti. mw, ^afsfccfctf 2 oomi mmmwt 

y9al0g (0. 015 \ *)V) H£V~s?nu*5 
yiOOml SrAftfc. JWttKOEBSS-e-, **T'i&g 
£ 0*CtTlffc. MCPBA15. 59g(0. 090 
4*/U) Sri 5 0m i<Oy?oD/^y(:liU ,ro 
7-fy9a8Sfc3 04hW*TSrFLfc. SfiflHi. ftg 

Lsswca*«rJ:*s-e, jMffctsa-ei 2B«sif»t 

fc. 3-?oo$&«BW)i«61&WB£$fi 
fc. Rffi8£»**aU ^M5%iKSV-^5 
OOmlTiffe»LT«Btft3a»*4MIIU 2. 5%fi 



Kf&y-rsOOmlTafeJJU 3-y-no£,ft#S8£ 

»*W:. «tt(dwa*«*5 oomi mftu *n 

fcSaifetOffifteW&fcfUfc. E*t4»«Jt7 0/3 0<0 
»Kxf-;U/2 -Toy 0 0ml 

U K&HtflL B&I&A6. 9 8g*#fc. flteftfc 
ft^«W)»«flt«t aTfcSRt. 1 H-NMR(CDC 
1 3 , 2 3-C) : $8. 1 (4H, d, . 6. 

9-7. 1 ( 1 2H, m, ,4. 3-4. 4 

(2H, d, CH?VS/ s Jf\,) , 4. 0-4. 1 (2 

H, d, CH^'Jvvrt') . 3. 9-4. 0 (4H, 
m, CH 2 tf?-?-^) . 3. 3-3. 4 (2H, m. C 
H 2 fVisiffr) . 2. 9-3. 0 (2H, t, CH/ 
»J^5/» , 2. 8 (2H. t, CH/'Jyy/H . 

I. 7-1. 9 (4H, m, CHj Js?&)V) .1.3 
-1 . 6 (8H, m, CHWf-JU) . 
[0036] JUtMl 

4- (4-^y7-;P7Ky)$Mll, 4-7 
i-l/yx^f^ (Bfrlft [lfc£ft6_e j ) O^g 

ft£ft6 e n»»x-f /wpfesefi-rstwti'y'f >9 

fcOTtT^t. JRM7 8. 6%. >H-NMR(CDC 
1 3 ■ 23°C) : 58. 1 (4H, d, , 7, 

2 (4H, s. , 6. 9-7. 0 (4H, d, 

5f«R) , 4. 0-4. 1 (4H, t, CH 2 7f- 
)V) . 2. 9-3. 0 (2H, m, CH 2 X^y) , 
2. 7-2. 8 (2H. t, CHX;Kdf>-) . 2. 5 
( 2H, m, CHX^-» s l. 8-2. 0 (4H, 
m, CH 2 7?7W . 1. 4-1. 8(8H, m, CH 
2 7* A,) . 

[0037] 1 , l tfettSSSW 

mm 1 , 2 & .ttfjti^i 1 ?# £*ifcft£HKo**i.*' 
tw^ftW^tt^DSCtJitXPOM-ciS^. iKA-y^f 

yx^yt77-tl>l.7'fy8e, *y>f y9e, 
Xtfimt LX<r>fc£ifob e^K^Srai C^t. 3 

fc. 'y^f>8e. >y-fy9e, ife S V Hi-ft-^ 6 e c?)# 
*1SStl>^7'J;Hitfggtt i y'f >-8a, >y^>9afcj: 
Wk^|6at:oV^3tffiJ8#l.^<TJt. 'yfVSe 
MiW<i y9eT'li. ffittx#*vg##ft-f&0 
t\ ^^fiatSKrlgfry^ >8 afcjtfy^ y 9 ate 

-fcE*ft-lt^%6 eOX^s^5lelfflKifrB*6 at 
lt^B[fiffl^g?SKt[i*^3cS»*S: fc ^> Ltz. 
[0038] 
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[1*11 ] 



item 




AH = (KJ/!do1) 


Tk, 


AHh,(KJ/eo1) 




1 4 6 


1 82 


179 


2 1 




152 


1 5 1 


182 


1 8 




100 


1 1 6 


149 


9. 4 


y-f>9e 


1 2 7 


196 


149 


8. 5 




133 


1 13 


206 


5. 5 


ft6»6e 


124 


90. 4 


2 1 0 


5. 1 



[0 0 3 9] 9tlfcffl3 
74 y 8 e fly 7 5 yft&Wzi twc 
mm 1 T*fc*lfc»UlrtM fXalMf v^y-7-8 e 

CAS«M»#1 0 1-77-9), X;l/7r-;PTS 
K (SAA ; CASSIi#-^63-72-l ) „ ^57 
i^y^7S> (PDA ; CASS8##1 0 6-5 
0-3 ) , ^t^fl/>y'7;y (HMDA ; CAS 
S8##l 24-0 9-4) fcfltfBLTSfcStf, *<0 

¥»!»flyx;tf * J^E / v-t 8>J£ SJra&fc L 

2 * jhch s wb^ft i t %h i a ®£ i 

tc. EJGa^WHvfflfcoVvtDSC. POM&JHV* 
[0040] DDM, PDA, HMD A(03^C0>-'T 5 
-*SAAttRiBtttf5»5r*2«OTS>' 
^^■c0DSCX4f^y$r^-f. d<7)4-?i7)vT$>' 

4>, PDA{i4o<7)v J rsycfTSt<Kv^'r-74y 

8efcRJ6U:. flU 2 0 0X:ZMl&&BUZt5^X 



v.coT-ffla* i t<t±fiS,u, -eo^PDAA^(;Rjs 

fc*ifc*Rj&Stt, 2 0 OVZMl. mBtf* 

*J«>T»KTS6. -#HMDAfcj:Jtf£W7y 

B+fc*a oara&aaafrv*. »iwiT§yfcMW3!f 

SKTSJ'.k'JRJGffcWSVvF, PDA#HMDAJ:») 
fia"CRJ&t*a*ti. 8e**PDA«k"9HMDA>ft* 
tHffi£PfiV*fcti>fc#;l6*l*. 74>8etDDMc7) 
RJSliPDAifcUHMDAfctfDV^-filiOfcav^ D 
DMflMkEBOiHiSrfMtSHMi 1 5 0°CTSCo^ 

.roMiy-f y 8 e ffMMX'h 0 , MiYMMtt 
X'lZ 1 2 0 °CX1&£ •oTUfc. Z *Ui74 V 8 e **tT 
fcDDMfcAV«»tt*^£fc£S*l/0>4. 74 
y8efcSAA(r)SiEti^:<»9>5 J ^*H^C:-o^. SA 

AOOBOBttfcUA*yTS FSwfflMFW*)*?* 
*WKV^ t liZXh. 74 ys e tmtfti^T^yv 

mt i xmzfmm-tm<r>m £ * t #>x is 2 
f. 

[004 1] 
[*2] 



(11) 



*H»¥9-1 18673 





mm 






s s » n spates 

PC) (hr) 


« d-raW Tg 
(A) PC) 




DDM 


1 4 0 6 


S 43 98 
o /in inn 


SAA 


1 7 5 8 

2 0 0 4 Sfiffi 


S 44 99 

S - 99 


PDA 


1 4 0 4 ^7ft 
175 0. 5 »»S 


S - 79 
S 39 86 


HMD A 


1 4 0 2 Wflt 
175 0. 5 *?»tt 


S 1 02 
S 39 107 



[004 2] y8_ef)DDMtC«t6jj|ft 
POM*:* h5-ttFP-8 2HFSftffi?:fflV^g'ft7" 

* 7 V-f£>S >y^y8etDDMt <o^JHWlJta 
(7>f V8e/DDM) (4, jgSffiJjgjKfcwai. 

«ftffi*lt»Lfc. 7-fy8e/DDMa^**»fe»<5» 
ilfcJIfiWWiH^BlSWafc*^. 7-fy8e/DDM 
<0ig-^^Sr 1 4 OX:. 1 7 5"C. 2 0 OXiTWbtfct 

( "*«««" ) Z*lti. xmmvm&s *JA >8 

«£J:4«»i:ttg=8rr>-0*fc. 1 7 5XrcWfcLfc'y 
4 > 8 e /D D MO/jvft XfflBOT A 9fW US. 
d -RIHojM£tt(i& 2 iz^-fb *5 9 4 2*y?x V o 
-ATfc-jfc. itfttfcttH^, tMSUMaotf-JHI 

y?->y-f VTii, Uf UfffiSfcAOffl/U:'**??- 

SB»L.fe7'fV8e/DDMtf5d - HPI*^? 0 51 

WtttWTtttttiSrVvC** 5.17 SXTCWfcU: 
'y-fy8e/DDMWffl^»ttl 0 0iCttiSt:^r?^K 

[0043] y>f y8eC0PDAfeJ:t^HMDA(Cj:& 



(7-(y8e/PDA) 

iMUfcRJEfi^ft (7^y8e/HMDA) OJgfcfSg 
£ 1 4 0X;*»J:tfl 7 5XT<7)i&gTilitU. 7-0-8 
e/PDAa^flrtJiVy-f >8 e/HMD Aft^HMi 

tixyA yse/PDAi^t'^yse/HMDA 

.■Ky7-ttWAXDTlKfc«*, X*9*v916fch 
hZtZmZLtz. 1 7 5X:T'S-fbL^7-Y >8e/P 
D A8£ft-Cf*fc*lfc d -|BIB«0»i 3 9* h o 

ftJSX«LXV^^t$r^-r„ ftoty-f >-8eU:D 
DM. PDA. &J:l/HMDAfcRjE-t6i:|5|-tf);0< 

[0044] £*tff0>IS*liSflXJ|Mf ^'T 
Syk<0Ri6*il^fc»*^)WfSIS» (Mai Ion 
et a 1 , J. Polym. Sci. :Part 
AiPolyra. Chem. , vol. 31. 2249 

(1993) ;Carfagna et al, Mac 
romol. Chem. Phys. , vol. 195, 
279 (1 994) ; Car f agna et al, 
Macromol. Chem. Phys. , vol. 1 
95, 2307 (1 994) ) iteg&^TV^. Ztl 

fc. ifcPD A4**EJfitt«o#*fc:»v >&ffiSI£JHv » 
T-y^f y8 e SWtLfcR, smti 1 7 5\rc«MHHrt 
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fz . stftx^df isvtiB&mft-vttx* 9+v?mn* 

ofc<3fc*ffi^3:l§:S-t'i>6 (Mai 1 on et a 
1 , J . Po 1 ym. Sc i . :Part A:Pol 
ym. Chem. , vol. 31, 2249 (199 

3) ; Rob i nson. M. S. Thesis, Co 
rnell University (1994) ;Ja 
hromi et a 1 , Polymer, vol. 3 
5, 622(1994) ; Jahromi, Macro 
molecules, vol. 27, 2804(199 

4) ; Jahromi et al.Macromol 
ecules, vol. 28, 2201 (199 

5) ) . zomtz* y4yWB&)¥x#*isesv- 

[0 04 51 7>f >-8e<3SAAfcJ:Sajfc 
x;U7 r -;P7 5Hfc:J:* , y>f>8e o£ffi¥tttifl&o 
x'TS y co-eit fcti^M&^TVtf;. otitis AAfO 

fc*^< tJ&Ml*. POMfcfflWt 1 7 
fc«Hiy«iatS***2C?j*1-. 7^>-8ei:SAAO 
Wlffi^l#llMUfcRJ6*»£» (>y>fy8e/SA 
A) tttt«!K«IB*f&*S**»ofc. Ri6tt5att, v 
^f-fe7DX^^-yi { iilft. v/kr— fc*:?o 
X<0RUW>o<i5£JtJnU X^^-y^fflfc^-f?* 
a- -y U:. mt2 0tt 

fcSfifc. ttS£H5 (b) fcr^-t. POM(=J:*2 0 

6 fc* LfcB8SHM*X«|iHfr 02UW6*fcW.X 9*y9 

LT^Jt. Ci«)Ht4?MkRJCtf>»tW)3 04Hafc:*Jtt 

v9^ifimm-h iz^>tix /MMWftoma? t- ? aw 

&S(Galli et a 1 , J . P o 1 y m. S c 
i. :Polym. Phys. Ed. . vol. 31, 
773-7 77(1993)) fctiS&'h WfcEffi* 



tbizwmmm#viti*±.tfz><7>i^mzL. zemw 
mrnmiz&ixm-y-n&Astzxx ?*>y 9mm& 

■f&Ztk&hit. V-i >8efcSAAi:cr>£j£wfflg# 

[0046] Wfaru-txuz-owx X *)m&%itmz& 

ttzub. mmzDsczm^xmuRfczm^tz. »ja 

V 8 e / S A Am&te<7) D S C IZ X h K<7>W.%tm Zft 

MDSC&fstCx— /H-TAfU 1 7 5°C-C'^raSr^i. 
T*-y h7U-V±.X'®itlt:. §3l£*-y hTU- r- 
A^BWrL 1 0'C/«-cO#ffljSST'2 5-C*><?> 2 3 0 
'CtX'DSCX^vVk'ftttz. Ztlt>DSCZ*-r> 
£**l**lia7(Cjjsl,fc. WkWy-f V8e/SAAffl 
£ft<0D S CX* a- VTtt 1 5 0^ajU£lK&PIIB 
Sflfc. WbHTtti'V-f y8e/SAA8te*£li»Hl 

m#n.t>ti%fri-fz. mtmmk3ftx'\ 2 7-c, 1 7 

4t:<0iaSt2OOte^**SfL3t. 1 2 7"C0*»A 

[0047] X*?*-??ffilClB3-t-*'<h 
(batonnet) ttttttfteflMTllSSflfc. 
;&>W?;u:JEE&fca»ltfci: 1 2 7'C*>4> 1 7 4*C<0 
IBT8t*WWB*ft«»Siifc*». Eft £5X9 
fciflKUfc. Z<r)%.fc(T>®MM§X'l 2 7-C - 1 7 4-C 
IBfc'JM >8e/SA Al^itiX^ ?* -y 
fflM* (biphase) fc^Lfc. 1 7 4'C<9l&j?fttr 
-7ttPOMTWBU:iSilL X*9*-y9tt-m-m 

m&x'fo-otz. Kfc<nmmzm\ 

m^mi'M li*o±# Liz. mmm 1 2 art, 0 - 

#^l^e-?#14 0X:C5Wlfc. POM"Clil4 0 
'CmZX'&SiL-itzmttmiiiZtiKfr'ytz. Z*9* 
?9mft'P?>$9a-!r/l>t)<'m?b LXmtWztf. 
WCM^ IX l£ itz. 5 7 oy'/U«9£j£«: 1 4 0"C 

x**yX'iffli o oxjwBffc-ooi^jg^ftwafe 

tlJt. WAXDT8!lSL^^^f-«y^ffl<OffliaR»i4 
4^>^Xhn-A-CJ>o^„ mti, XVyvtfWt- 
miZttLX 1 OgCO^CfflifLTfcO. X^^f--y^ 

CttW£j&UzZkZ^lX^Z>. Zcr)W&. fflg-Uz 
J-nsY-mimtLfzVJ >8e/DDM. V4>8e/ 
PDAOf-;Uh^J:0/h$*^3t. Ztii>®SMAtiffi 
ii(interdigitation) T13MWX'Z% 

v\ $^fflm&X'im&*M>3LX*i,*.sv-x- 
mx*9* v9 ■ *-9-*mwh<uzwg*?& 
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[00483 ggfftffj4 

7>f >9ecQDDM s PDA. S AAtCfcSSrt 

l#*i^/?-9et. ^HHflfcLTDDM. PDA 

3 t^-t. 08 £7 4 y 9 e i: D D M-ffc;1**f&*itKJS& 
(7-fy9e/DDM) COD SCX^Vl:^ 

t. y-f y9 eii>y^f ys e «k VMfitf&Kmm&m 

fctfW-afc. >9 e/DDMM,itmtMjim±.<7)& 

^x-immmmx-wsm^^^fz. i 7 5*c 

T'4 l*BF8Mk-r* J: >y 4 y 9 e /D D MftdftWrHK 

b&btlt. ZtllZRlXV<1 y9e/DDMS£Mr 
1 4 0 TCrflMfct* t7-fy8e/DD Ma^ft&Hfc 

vAyifiWl. WAXDtCioTX^^f- ^tWHBff 

4y9 e/DDMflMtSRTWfldlK«rSWkS*4k«B 

ffiffiftft* 1 5 SXa^ORJKMraBS 
1 1> i 7 4 y 9 e /D D MSJGffcA^MU^^ 9+v9 

wctzt. m&mmn'&.nm a * 4 is u: . 155 

[0049] ***fc83»3*lfc»&ft'y-f yjaafStire 





KftiN 






a s » n aura*® 

(hr) 


(A) ra 




DDM 


14 0 6 tt 
17 5 4 «5fi 


S 40 97 
I - 108 


SAA 


17 5 8 mti& 


S 38 106 


PDA 


14 0 4 3£frt£ 

175 0. 5 


S 39 9 1 
I - 82 



it. TgVXktM&JTX'ffiZLXhXIS.m&Mtb 
•ffrKlMklfrJLiotlZfr^. TgX (14 0 

-c) *^Tg«j:0ffia (9 ox:) t»as*fcB?w)xtt 

£01 lfciSU:. PUUcJ:Oiin^Sm^Lii^ 
U H^fcllBWSIB^LflMloLfc. £<0«Mr«*>$r 

fc£SUfrtl>. SAA^rDDM^tt^Ot^tifflfcLt 
fflv^fc. x^4f^y-7--y-f >9e?>8.ffim&%i 

ttl 7 SiCflHIJftMfcl 5#?l84Lfc. -I<Wt\ 
®^^gP§t'(i^tt?g^^* J ffi«$ii7t. sa 
A0)&jmW£ OffiV WC. 74 y9 e/D DMSJSft 

mrn^m^h^zwt^wfi^thtit. sa 

<?)X'£\ l imttmg.X'i>V4 V9 e/S AAii-^lJtCXy 

«-&ft^R^Txy ? * y ?mmm&m%izm 

Q/SAMzMlXhWhX'hh. -y-fy9e/SAA 

SLfe. We*3 85i-y^hn-Att7^y9e/D 
DMfc«J:tX>y^ y8e/SAAa^fcOVvC#6*lfc 

[00 50] 7-^y9ei:PDAOig^ (74 >9e 
/PDA) {4'y-fy9e/DDMi:HtJMtt*^Lfc 
A 1 , SJSi7-fy9 e/DDMiOtJEfc^a^fc. 1 
4 0'CT4«nffBMkLfc , y-f y 9 e/PDAm&MtX 
X9*y9W8k t m X D T«B$ft 

^. 

[005 1] 
[ft3] 
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[0 0 5 2] itm\2 

.xyyyxdftfry^yy— it-^e e^ppM, p 

DAfeJ:ySAAtCj:&@-fL 

3 k hisc lt . mtm i Tfc&ftfcfl:** 6 e 

Sr. £«*jkLTDDM, P P Afcir/S AA£ffifflL 
TSHfcStf. *<OWt»SrlUirrS k k t Icttifcott 
KfclftitU:. M7^yi^yt/7- 
k «Oit« k LT , 2 -?<7)?PMStg*>' lo<7)>y YvaM^ 

ft£*|6ekDDM. PDA, fcJ:tfS 

mummm^^A^Ltz. zomn-itexz 

fcitfj. J. vovtttri-jTWftSiva** (Ja 
romi et al, Plyraer, vol. 35, 
622(1994)) ; Jaromi, Macromo 
lecules, vol. 27, 2804 (199 
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